Active sodium transport across alveolar epithelium is known to contribute to the resolution of pulmonary oedema. We have attempted to assess whether sodium transport is essential to prevent liquid accumulation in healthy pulmonary alveoli exposed to mild hypoxia, and whether its contribution to liquid absorption differs between mild and moderate levels of hypoxia. In twenty-four anaesthetized adult rabbits we used direct bronchial cannulation to measure liquid movement from the liquid-®lled left lung over 3.5 h. Half of the rabbits were studied at a level of mixed venous (and alveolar) oxygen partial pressure, Pv Å O 2 , of 6.5 kPa and half at 4.5 kPa. Pv Å O 2 was altered by changing the inspired oxygen fraction in the ventilated right lung. Alveolar hydrostatic pressure was 0.3 kPa. In each group of 12, six animals with inhibitors of sodium transport in the isosmotic instillate were compared with six controls. We have shown an alveolar liquid secretion (approximately 0.6 ml min ±1 (kg body weight)
Before the discovery of active sodium transport in adult lungs, investigators had managed to convince themselves that passive forces alone could account for healthy alveoli remaining free from large quantities of liquid. 1 Active sodium transport has now been shown to contribute to the clearance of pulmonary oedema in many species including humans. 2 3 Recently, Verghese and colleagues 4 studied 65 patients with severe hydrostatic oedema in an attempt to identify the importance of such transport in the presence of a presumed intact alveolar epithelium. Using measurements of protein concentration in sequential oedema samples, they concluded that 75% of their patients showed active liquid clearance, that intact active liquid clearance was associated with a more rapid improvement in arterial oxygenation, and that the maximal capacity of the uninjured human lung actively to transport oedema¯uid was much higher than had previously been estimated from ex vivo studies. It remains unclear whether active sodium transport is necessary for maintenance of liquid balance in the healthy lung. Alveolar sodium transport can be inhibited both in vitro and in vivo by the delivery to the alveolar epithelium of amiloride, an inhibitor of apical sodium channels, and phloridzin, an inhibitor of apical sodium±glucose cotransport. 2 The reduction of this transport using ouabain, an inhibitor of the basolateral sodium±potassium ATPase (Na,K-ATPase) that drives the process, is limited to in vitro preparations, because of its systemic effects. 5 Although it has proved possible to study the fatal pulmonary effects of elimination of sodium channels in genetically modi®ed mice, 6 selective inhibition of the sodium transport mechanism over the whole alveolar surface in adult animals still ventilated with gas has not proved feasible. In this study, we have utilized gentle complete liquid ®lling of the apnoeic left lung of the anaesthetized rabbit to deliver amiloride and phloridzin to the apical surface of the alveolar epithelium, and thereby assess the contribution of sodium transport to liquid¯ux across the healthy epithelium in vivo. This model has been validated previously.
With reference to epithelial cell culture studies, Ba Èrtsch 8 has recently suggested that insuf®ciency of active alveolar sodium transport may contribute to the aetiology of high altitude pulmonary oedema (HAPO), because of the possible susceptibility of a transport mechanism requiring ATP to the effects of hypoxia. Suzuki and colleagues 9 have shown that exposure of rats to a hypoxic environment of 10% oxygen for 48 h impaired transalveolar liquid transport, but that this impairment was related to a decrease in Na,K-ATPase activity, not a reduction in the availability of ATP. Conversely, Sznajder and colleagues 10 found that exposure of rats to a hyperoxic environment of 85% oxygen for 7 days led both to an upregulation of Na + channels and to an increase in Na,K-ATPase activity. In experiments on in situ perfused lungs from sheep aged 6 weeks to 6 months, Junor and colleagues found no correlation between the rate of lung liquid absorption and the oxygen partial pressure (PO 2 ) in the lungs in the approximate range 6±66 kPa during acute experiments lasting approximately 1 h.
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Alveolar PO 2 in climbers breathing air at the summit of Everest has been estimated to be 4.7 kPa, with the associated mixed venous PO 2 being approximately 2.8 kPa. 12 It remains uncertain whether acute exposure of the alveolar epithelium to moderate levels of hypoxia impairs liquid absorption associated with active sodium transport.
In this study we compared absorption over 3.5 h at lung PO 2 values of approximately 6.5 and approximately 4.5 kPa to compare the effects of mild and moderate acute hypoxia on liquid movements, with and without inhibition of sodium transport. This enabled us to examine the hypothesis that active epithelial sodium transport is required to prevent net alveolar liquid secretion, and to examine whether transepithelial liquid¯ows differ between mild and moderate levels of hypoxia.
Methods

Overview
In 24 anaesthetized adult New Zealand White rabbits (2.5±4.1 kg), the left lung was ®lled with liquid via a bronchial catheter, and subsequently the pressure at the external port of the catheter, which lay at the level of the maubrium, was maintained constant at 0.3 kPa for a period of 6 h. After approximately 100 min, a steady state was achieved, during which measurement of the gradual¯ow of liquid into, or out of, a reservoir connected to the bronchial catheter permitted direct measurement of transepithelial volume¯ux. In half of the animals the pulmonary instillate contained inhibitors of each of the two postulated main apical pathways for epithelial sodium transport (amiloride 1 mM to inhibit sodium channels; phloridzin 1 mM to inhibit sodium±glucose cotransport). The other half of the animals acted as controls, in which the instillate contained no drugs. Two different partial pressures of oxygen were achieved in the left lung of two groups of 12 animals by ventilating the right lung with an inspired oxygen fraction (FI O 2 ) of either 1 or 0.3. It was, therefore, possible to study in vivo transepithelial pulmonary liquid¯ux at mild and moderate levels of lung hypoxia, with and without an inhibition of active sodium transport in the alveolar and airway epithelium.
Anaesthesia, monitoring, and surgical preparation All procedures were licensed by the UK Home Of®ce. Surgery was performed under halothane anaesthesia following premedication with Hypnorm (fentanyl 0.315 mg ml ±1 ,¯uanisone 10 mg ml ±1 ; Janssen, UK) 0.3 ml kg ±1 body weight i.m. Maintenance of anaesthesia during the 6 h study period was achieved by Hypnorm infusion (0.5±1.0 ml h ±1 ) at which time neuromuscular block was achieved with alcuronium 0.5±1.0 mg h ±1 . Adequacy of anaesthesia was assessed by observing heart rate, arterial pressure, pupil size, and the presence or absence of tears. Tracheostomy was performed and a 4.0 or 4.5 mm internal diameter tracheal tube was introduced into the trachea. Animals breathed oxygen with 1±2% halothane during surgery, and were then ventilated with FI O 2 1 or 0.3 without halothane during the study period. Monitoring included arterial pressure and blood gases (via a carotid artery catheter), ECG and heart rate, limb pulse oximetry, urine output, and rectal temperature. A 4-French gauge cannula was introduced via the left jugular vein into the pulmonary artery for monitoring pulmonary artery pressure (PAP) and sampling mixed venous blood. Cardiac output (Q t ) was measured after 6 h of liquid ®lling of the left lung using the Fick principle for oxygen; for this purpose apnoeic oxygen uptake measurements for the whole animal were made at the same time at which arterial and mixed venous blood samples were obtained for estimation of blood oxygen concentrations. 13 Pulmonary shunt fraction was estimated from the same blood gas measurements, using the standard alveolar gas equation to estimate alveolar PO 2 .
Hartmann's solution (Na + 131 mM, K + 5 mM, Ca 2+ 2 mM, Cl ± 111 mM, lactate 29 mM) was infused via an ear vein at 5 ml kg ±1 h ±1 . We have previously shown that this animal preparation is stable, in so far as that cardiac output remains constant over 6 h. 14 
Ventilation of the right lung
After neuromuscular block, both lungs were ventilated using a Bear Cub infant ventilator (Bear Medical Systems, Riverside, CA, USA). The ventilator setting was initially: gas¯ow 8 litre min ±1 , peak pressure 2 kPa, positive endexpiratory pressure 0.3 kPa, I:E ratio 0.5, FI O 2 1, rate 14±20 min ±1 . Throughout the experiment, including the 6 h study period, during which only the right lung was ventilated, the ventilator rate was adjusted to maintain arterial carbon dioxide partial pressure (Pa CO 2 ) between 4.7 and 6.0 kPa, with the other ventilator variables unchanged. Mean airway pressure remained at 0.6±0.7 kPa. FI O 2 was held at 1 in all animals until 150 min after instillation of liquid into the left lung. At this time, in 12 animals FI O 2 was switched to 0.3; in the other 12 animals FI O 2 remained 1 throughout.
Bronchial isolation and liquid ®lling of the left lung
A balloon-tipped catheter was introduced into the left main bronchus no further than 1 cm from the carina. Correct positioning was achieved by observing chest movements, auscultation, blood gas sampling, and measurement of oxygen¯ow through the catheter in relation to the measured oxygen uptake of the whole animal. Con®rmation of positioning was seen at post-mortem.
Using this catheter, we were able to estimate what fraction of the animal's total lung tissue was present in the left lung (V LL ). We did this by holding the animal apnoeic for a few minutes and measuring the separate¯ows of oxygen during apnoea into the left and right lungs. We assumed that the relative fractions of tissue in the two lungs would be the same as the relative¯ows of oxygen into the two lungs during apnoea. The purpose in measuring V LL was that the left and right lungs of the rabbit are of different sizes, and interpretation of transepithelial liquid¯ows, and of lung blood¯ows, are most usefully made in relation to the proportion of lung tissue studied.
Using the bronchial catheter, the left lung was ®lled over 1±2 min with a solution of glucose 10 mM and blue Dextran 1 mM that was made isotonic with the animal's plasma using sodium chloride. Plasma and instillate osmolarity were measured by freezing point depression. Amiloride and phloridzin were added in 12 animals (see above). The volume of instillate injected equalled the volume of the left lung at a pressure of 0.3 kPa measured by helium dilution, and the rate of injection was chosen to equal the rate of oxygen uptake measured for the lung, in order to achieve complete liquid ®lling of the left lung without allowing either atelectasis or overdistention of the lung to occur. After ®lling the lung with liquid, the bronchial catheter was connected to a reservoir of instillate, the surface of which was kept at a height of 3 cm above the manubrium for 6 h to maintain a constant distending pressure of 0.3 kPa. The reservoir was marked to allow measurements of volumes as small as 0.01 ml; time was measured to the nearest second. Pleural leakage and atelectasis were excluded at postmortem by inspection of the lung and pleural cavity to con®rm that blue Dextran had been homogeneously distributed throughout, and contained within, the lung. Leakage of instillate past the bronchial catheter was excluded at post mortem by con®rming that blue Dextran was retained within the study lung.
The volume of liquid that had¯owed into, or out of, the left lung was measured every few minutes over 6 h. A steadȳ ow was reached in all animals after approximately 100 min. It is assumed that the non-steady¯ow during the initial 100 min resulted from changes in lung volume consistent with the known difference in lung compliance between gas®lled and liquid-®lled lungs. 15 The results we present are the liquid uptakes over the period 200±360 min, which we take to be direct measurements of transepithelial liquid¯ux.
Statistical analysis
All data are presented as mean (SEM). One-way analysis of variance (ANOVA) was used to assess whether measurements in the four groups of animals could be regarded as from the same normal distribution. Student's t-tests were used to compare between-group means. Signi®cance was regarded as present at P <0.05. Table 1 Mean (SEM) blood gas variables, pulmonary artery pressure (PAP), cardiac output (Q t ), shunt fraction, fractional volume associated with left lung (V LL ), estimated left lung blood¯ow (Q LL ), and plasma and instillate osmolarities for four groups of six animals subjected to liquid ®lling of the left lung for 6 h. FI O 2 is the oxygen fraction ventilating the right lung.`Inhibitors' refers to the presence in the instillate of inhibitors of epithelial sodium transport. All data are averages of measurements taken every 15 or 30 min during the period 200±360 min after the initial ®lling of the left lung with instillate, except the readings of cardiac output, which were taken at time 360 min. P values refer to one way ANOVA of the four groups of animals (see Statistical analysis)
Control
Inhibitors Table 1 . As with the pulmonary shunt fraction, Q LL in the four groups could not be regarded as from one normally distributed population. In all four groups plasma instillate osmolarities were very closely matched to plasma osmolarities (Table 1) .
In Table 2 are presented the liquid uptakes from the alveoli for the period 200±360 min for each animal. A positive liquid uptake represents a movement of liquid out of the alveoli, that is a net absorption by the alveolar or airway epithelium; a negative liquid uptake represents secretion by the epithelium. The mean (SEM) values for the four groups are presented graphically in Figure 1 in relation to Pv Å O 2 . In control animals there was a net uptake across the alveolar epithelium of approximately 4 ml min ±1 (kg body weight) ±1 . This uptake was independent of FI O 2 , and hence Pv Å O 2 . In the presence of inhibitors of sodium transport, the epithelium became secretory with a net uptake of approximately ±0.6 ml min ±1 (kg body weight) ±1 . In the presence of inhibitors of sodium transport, there was no signi®cant difference between the magnitude of the liquid secretion between low and high oxygen groups.
Discussion
The main ®nding of this study is that active sodium transport reverses a secretion of liquid into the airway tree to generate a net absorption of liquid when the airway hydrostatic pressure is 0.3 kPa in the in vivo rabbit lung. Moreover, the liquid¯ows, with and without inhibition of active sodium transport, are the same at mild and moderate levels of alveolar hypoxia. Our observations provide some evidence that active sodium transport across the pulmonary epithelium may be essential in health, as well as during established pulmonary oedema, to prevent gradual accumulation of liquid within the lung.
Condition of the animals within this study
Data from Table 1 suggest that animals were maintained in a state of good physiological health despite the 6 h duration of the study period and preceding preparation time, both under continuous general anaesthesia. Arterial pH, Pa CO 2 , and cardiac output are close to reference values for unanaesthetized animals. 16 17 Arterial oxygen partial pressures did not decrease to values that are associated with severe tissue hypoxia and acidosis. Previous studies using this model have observed a stable preparation over 6 h. 13 
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Maintenance of alveolar dryness during health
The extent to which the adult lung requires sodium transport to maintain alveoli relatively free from liquid remains to be established. 18 A method has yet to be found of selectively switching off this function of the alveolar epithelium in order to assess its effects on lung liquid balance. Early evidence that sodium transport might contribute to recovery from pulmonary oedema came in 1990 from Matthay and Weiner-Kronish 19 , who measured protein concentrations in oedema¯uid aspirated from the lungs of patients before, and after, 12 h of intensive therapy. In those patients showing a clinical improvement, the protein concentration increased signi®cantly by 47%, whereas in those patients showing no improvement the protein content changed little. It is likely that active sodium transport was rendered ineffective in the patients who were unable to concentrate protein in oedemā uid, possibly because an increase in alveolar solute permeability led to a loss of the normal balance of Starling forces across the alveolar epithelium.
In the rat lung, the experiment of Basset and colleagues 2 produced a result that suggested that loss of sodium transport leads to alveolar¯ooding. In the presence of amiloride and phloridzin in alveolar instillate in isolatedperfused lung, they measured a small, but statistically insigni®cant secretion into the alveoli, suggesting that the lung would continually ®ll with liquid derived from perfusate unless sodium transport reversed the direction of liquid¯ux. In the experiment of Vejlstrup and colleagues 7 , using a similar preparation to that used in this study, it was observed that alveolar¯ooding was induced by inhibition of active sodium transport unless alveolar hydrostatic pressure was elevated above 0.4 kPa, a ®gure commonly used as a mean airway pressure during ventilation of patients with positive end-expiratory pressure.
Unfortunately, the evidence alluded to above, and in the present study, is limited to lungs that are partially or completely ®lled with liquid before the measurement of absorption or secretion of liquid across the epithelium lining the airway tree. As there continues to be much uncertainty regarding the disposition of liquid within the alveoli of the healthy lung, 20 it is dif®cult to make predictions for the initiation and intensi®cation of pulmonary oedema in a normal gas-®lled lung from studies in which¯uxes and pressures have been obtained in the presence of large volumes of liquid. It remains uncertain, for example, whether any liquid lying within a healthy alveolus is bounded by a surface that is concave or convex towards the gas in that alveolus. Consequently, it remains unclear whether surface tension at any liquid±gas interface generates a pressure within such liquid that is lower or higher than atmospheric, lower values tending to exacerbate the formation of oedema, and higher values tending to lead to its resolution. Nevertheless, the observation in this study that even an airway hydrostatic pressure of 0.3 kPa in the lung with inhibitors of sodium transport is insuf®cient to prevent continuing secretion of liquid into the airway, suggests that the healthy air-®lled lungs with an airway pressure close to zero are susceptible to the initiation of oedema if sodium transport is removed.
Contribution of airway chloride secretion to transepithelial liquid¯ows
The upper airways are normally lined with a ®lm of mucous lying on top of a watery sol that bathes the airway cilia, the maintenance of which appears to be a balance between chloride secretion and sodium absorption; this balance is disturbed in cystic ®brosis. 21 In our study, measurements of absorption from, and secretion into, the airway tree are necessarily the sum of¯uxes in the upper and lower airways. It is, therefore, likely that a component of the secretion we observe after inhibiting sodium uptake is the movement of liquid in response to chloride secretion. However, the marked variation of this secretion with alveolar hydrostatic pressure seen in the experiments of Vejlstrup and colleagues 7 suggests that the passive movement of liquid under the in¯uence of Starling forces plays a large role in determining the precise magnitude of the secretion that results after inhibiting sodium transport. Widdicombe and Widdicombe 21 estimate the magnitude of the airway secretion in humans to be 14 ml day ±1 , that is 0.14 ml min ±1 (kg body weight) ±1 for a 70 kg adult. This is about one-®fth of the secretory¯ows measured in this study following inhibition of sodium transport (0.51 and 0.76 ml min ±1 (kg body weight) ±1 , Table 2 ). We know of no more precise data with the help of which it would be possible to compare the relative magnitudes of chloride secretion over the relatively small area of the upper airway with alveolar secretion as a result of passive Starling forces across the huge area of the alveolar-capillary membrane.
Contribution of sodium absorption to transepithelial liquid¯ows
The component of liquid¯ux that we attribute to active sodium transport is the difference between the two near horizontal lines in Figure 1 . It equals 4±5 ml min ±1 (kg body weight) ±1 . This ®gure should be regarded as a lower limit, as inhibition of sodium transport may have been incomplete at the doses of amiloride and phloridzin used. In rat lungs, cross-perfused with blood from a donor rat, Basset and colleagues 2 measured a liquid uptake attributable to active transport of approximately 0.17 ml s ±1 . The rats used weighed 0.3 kg, which gives a rate of uptake for two lungs of 33 ml min ±1 (kg body weight) ±1 . Many studies have involved instillation of quite small volumes of liquid into gas-ventilated lungs; 3 consequently, measured¯uxes have referred to uncertain fractions of the alveolar surface. However, measurements in several species are broadly similar to those obtained in this study, and suggest that in humans 22 sodium transport may generate a liquid uptake of the order of 1 litre day ±1 .
Contribution of pulmonary vascular tone to lung liquid balance
Pulmonary capillary pressure is thought to in¯uence liquid ow across the capillary endothelium and, according to the degree of buffering and lymphatic drainage provided by the interstitium, to in¯uence liquid¯ow across the alveolar epithelium as well. 1 The observation that transepithelial liquid¯ows, in both the presence and absence of inhibitors of sodium transport, remained unchanged as Pv Å O 2 was lowered ( Fig. 1) suggests that pulmonary capillary pressure is not altered within the range of Pv Å O 2 studied.
The most commonly accepted explanation for the occurrence of oedema during hypoxic exposure, such as that occurring at high altitude, is that pulmonary microvascular pressure increases and that this increase leads to alveolar ooding. The increase is envisaged as either within fairly small areas of lung as a result of local failure of arterial hypoxic vasoconstriction that permits transmission of a high PAP to some capillaries, or more widely throughout the lung as a result of the presence of venous hypoxic constriction. 23 Evidence for constriction of pulmonary veins during hypoxia has come from in situ dog lung perfusion studies by Welling and colleagues 24 and from myograph studies on rat pulmonary veins by Zhao and colleagues. 25 Conversely, there is evidence for the rabbit that hypoxia leads to a decrease in pulmonary capillary pressure. In the isolated rabbit lung, Sanchez de Le Âon and colleagues found that hypoxic pulmonary vasoconstriction resulted in a reduction in liquid ®ltration rate from the vasculature during constant ow perfusion in a forward direction, and an increase in ®ltration rate during perfusion in a reverse direction from vein to artery. 26 Such a ®nding suggests that there is not only arterial hypoxic constriction, but that there is a degree of venous hypoxic dilatation, as a constant¯ow across a constant or increased venous constriction would lead, respectively, to no change or to an increase in capillary pressure.
We have previously shown 14 in this animal model both that there is a slow component of hypoxic pulmonary vasoconstriction that continues to intensify after 150 min, and that during the time period 200±360 min blood¯ow diversion from the hypoxic left lung does not conform to the widely accepted model of hypoxic constriction of Marshall and colleagues that was derived from short experiments on rats and dogs lasting approximately 10 min. 13 27 In brief, blood¯ow to the liquid-®lled left lung is substantially (approximately 50%) higher when FI O 2 to the right lung is 0.3 than when it is 1 (Table 1 ), whilst the model of Marshall and colleagues predicts that it should be slightly (approximately 7%) smaller. 13 In view of the absence of a signi®cant difference in PAP between these groups, our data suggest that lowering Pv Å O 2 from 6.5 to 4.5 kPa in the one lung results in a large decrease in vascular resistance in that lung, with no change in capillary pressure. Whether this response is entirely a result of the local effect of the lung PO 2 , or is at least in part because of pulmonary innervation or humoral factors in the intact animal remains unclear, although arterial hypoxaemia appears to be insuf®cient to activate the chemore¯ex vasodilatation in the lung observed by Levitzky. 28 Our experiments were performed with a lung PO 2 close to the P 50 of 5.3 kPa for the hypoxic response in the rabbit in short experiments performed by Weissmann and colleagues. 29 In claiming this, we are assuming that the PO 2 of the apnoeic immobile lung tissue (and hence the alveolar PO 2 ) was determined primarily by the PO 2 of the blood arriving with a relatively high¯ow in the pulmonary artery (Pv Å O 2 ) rather than the systemic arterial PO 2 of blood arriving with a much lower¯ow via the bronchial circulation. Noting the result of Weissman and colleagues, we anticipated that the rate of change of pulmonary vascular resistance in the study lung, with respect to changes in Pv Å O 2 , would be greatest at values of Pv Å O 2 around 5.3 kPa, and thus be most likely to induce a change in liquid¯ux across the pulmonary epithelium. Indeed, a measured hydraulic conductance of the epithelium in this animal model 7 of 15.7 ml min ±1 (kg body weight) ±1 kPa ±1 suggests that changes of capillary pressure as small as 0.1 kPa might be readily be detected by our measurements of liquid¯ux with an SEM of 0.15±1.10 ml min ±1 (kg body weight) ±1 (Table 2 ). It seems likely that the capillary pressure changed by less than 0.1 kPa during the change in Pv Å O 2 of 2 kPa induced in the experiments reported here.
In summary, we have observed a vasodilatation in the study lung on lowering Pv Å O 2 from 6.5 to 4.5 kPa that has permitted a large increase in blood¯ow, but that has probably induced little or no change in the hydrostatic pressure across the alveolar-capillary structures, including the pulmonary interstitium. In future studies of this type, interpretation of the relationship between pressure and¯ow across the alveolar-capillary structures would be aided by obtaining histology of the lung to understand the extent to which interstitial oedema and lymphatic drainage might contribute to a difference between¯ows across the pulmonary capillary endothelium and the alveolar epithelium.
Independence of liquid¯ow associated with active sodium transport from Pv Å O 2 Given that active sodium transport may be necessary to maintain the¯uid balance of the healthy lung, the hypothesis of Ba Èrtsch 8 that inhibition of this process by hypoxia might lead to pulmonary oedema clearly needs to be considered. At the simplest level, it is conceivable that a process requiring ATP as fuel might fail at low levels of PO 2 . It has recently become apparent, however, that a wide range of both short-term and long-term physiological responses are regulated by hypoxia via the transcriptional regulator hypoxia-inducible factor 1. 30 It seems possible that a reduction in alveolar liquid clearance by hypoxia lasting 48 h, 9 and increase in alveolar liquid clearance by hyperoxia lasting 7 days, 10 may be regulated by a system of this type. Experiments on ion transport in fetal rat distal lung epithelial cells by Ramminger and colleagues 31 have shown time-dependent effects of raising PO 2 from 23 to 100 mm Hg on different components of the sodium transport system. At 24 h an increase in sodium pump activity was measured, but 48 h was required to induce an increased abundance of the sodium channel protein a-ENaC. An increase in sodium pump activity was measured at 3 h, but only became signi®cant beyond 6 h. 31 The experiments reported here suggest that 3 h are not suf®cient for a change from mild (6.5 kPa) to moderate (4.5 kPa) alveolar hypoxia to induce a decrease in active sodium transport across the in vivo rabbit alveolar epithelium.
Conclusion
In conclusion, the present study suggests, ®rst, that active sodium transport across alveolar epithelium is essential to prevent alveolar¯ooding in the healthy lung. A second ®nding is that moderate hypoxia lasting a few hours appears not to worsen pulmonary oedema, either by inhibiting active sodium transport, or by raising capillary hydrostatic pressure.
